Characterization of benzodiazepine receptors with a fluorescence-quenching ligand.
A conjugate of the high affinity benzodiazepine receptor ligand Ro 15-1788 and the fluorescent 7-nitrobenz-2-oxa-1,3-diazol-4-yl (NBD) moiety was synthesized. This novel compound (BD 623) exhibited excitation and emission maxima at 486 and 542 nm, respectively, and possessed fluorescent properties that are dependent upon the polarity of its environment. BD 623 bound reversibly to benzodiazepine receptors in the central nervous system with an apparent affinity (K(i) 5.7 nM) comparable to the parent imidazobenzodiazepine (K(d) 2.8 nM). Addition of BD 623 to a suspension of brain membranes resulted in a time-dependent quenching of its fluorescence. Fluorescence quenching of this compound was readily reversed by specific benzodiazepine receptor ligands but not by a variety of other substances. Moreover, inactivation of benzodiazepine receptors by photoaffinity labeling with Ro 15-4513 resulted in a reduction in the fluorescence quenching of BD 623 consistent with the reduction in density of benzodiazepine receptors measured using a radioreceptor assay. Monitoring of fluorescence/dequenching of BD 623 in real time permitted a quantitative characterization of the ligand-receptor interaction, with both the K(d) of BD 623 (13.9 nM) and K(i) of Ro 15-1788 (5.7 nM) comparable with the estimates obtained using radioreceptor techniques. These results indicate that application of fluorescence quenching techniques with BD 623 could prove a useful adjunct for the study of benzodiazepine receptors. BD 623 may serve as a prototype for the development of other fluorescent ligands to study ligand-receptor interactions.